One hundred and eight neonates and infants who showed the clinical triad of a head turned to one side, adduction contracture of the hip joint on the occipital side of the turned head, and truncal curvature, which we named TAC syndrome, were studied. These cases included seven with congenital and five with late infantile dislocations of the hip joint and 14 who developed muscular torticollis. Forty one were among 7103 neonates examined by one of the authors. An epidemiological analysis confirmed the aetiology of the syndrome to be environmental. The side to which the head was turned and that of the adducted hip contracture showed a high correlation with the side of the maternal spine on which the fetus had been lying. TAC syndrome is an important asymmetrical deformity that should be kept in mind during neonatal examination, and may be aetiologically related to the unilateral dislocation of the hip joint, torticollis, and infintile scoliosis which develop after a vertex presentation.
It has been postulated that abnormal intrauterine pressure produces many congenital postural deformities. [1] [2] [3] [4] [5] Mau reported a clinical combination of congenital deformities that he referred to as the 'seven signs syndrome',6 and Lloyd-Roberts and Pilcher described the 'moulded baby syndrome' consisting of a tetrad of postural scoliosis, skull moulding, rib cage moulding, and pelvic obliquity.7 The ipsilateral coexistence of dislocation of the hip joint with a palpable sternomastoid mass810 or with plagiocephaly'1 12 suggests a specific intrauterine asymmetrical posture of the fetus. Most of these reported cases, however, were not in neonates but rather in older infants, and several postnatal factors, such as the development of a sternomastoid tumour or persistently turned head, trunk and pelvis to one side, especially in the supine position could clearly have modified the clinical signs. We observed a group of neonates who showed a characteristic set of asymmetrical postural deformities identified during the routine newborn examination. Their three common signs were a strong tendency to turn the head to one side, adduction contracture of the hip joint or restriction of hip abduction in flexion correlating with the occipital side of the turned head, and curvature of the trunk. We termed this combination of deformities the TAC syndrome, for turning, adduction, and
curvature. An epidemiological analysis was carried out to determine whether the intrauterine environment of these asymmetrically deformed babies had been restricted. The clinical course of each feature of the clinical triad was also analysed to determine whether TAC syndrome is aetiologically related to any subsequent paediatric disorders.
Patients and methods
We studied a total of 108 cases with TAC syndrome. Of them, 41 were among a total number of 7103 neonates personally examined by one of the authors (CH) at newborn examinations conducted at hospitals in four cities since 1981. Thirteen were referred neonates. The remaining 54 were among infants aged from 10 days to 3 months who were referred to one of the authors (CH) with suspected torticollis, congenital dislocation of the hip joint, truncal curvature or leg length discrepancy. The mothers of the infants in the latter group stated that they showed a strong tendency to turn the head to one side and that this tendency was apparent immediately after birth. The epidemiological survey for the 54 neonates was conducted separately from that for the 54 infants. Control data were obtained from the birth records of 518 normal live babies examined by one of the authors (CH) in 1982, in Moriyama City, Japan. The clinical course of each of the triad of signs was followed up until the contractures and asymmetry disappeared, or for up to seven years in those patients with dislocation of the hip joint and scoliosis.
Results
All 108 patients showed the clinical triad described above (fig 1) . Statistical data for the neonates, infants, and all patients are shown in table 1. The neonatal incidence was 5-8/1000 live births (41/7103). There was a significant preponderance of girls, first born children (neonates and total), those born in the winter months (neonatal and total), those born with lower birth weight (infants and total), those whose mothers had small abdominal circumference (neonates and total), and those whose mothers had their first child at higher than the average age (neonates and total). One hundred and two babies were born by vertex presentation, and the remaining six by breech presentation. In three of the latter, the mother had a uterus bicornis. Changes in the presentation or position of the fetus in the uterus during the last 10 weeks of gestation were noted by examining the weekly 
CLINICAL COURSE FOR EACH SIGN IN THE TRIAD
The terms occipital side and facial side as used herein refer to the side of the patient's body corresponding to, respectively, the occipital and facial side of the head when in the rotated position.
1. Tendency to turn the head to one side Rotation of the head to the opposite side without any resistance could be performed in 85 patients, although it seemed to cause discomfort to the babies, who immediately reverted the head to the original position on release. In the other 23 patients, contracture and some resistance were felt when the head was passively turned to the opposite side. A palpable mass in the sternocleidomastoid muscle developed in 14 of these 23 patients within the first few weeks on the expected side, that is, the left if the fetus' left side rested on the mother's spine (table 2). All were successfully treated by single gentle full rotation of the head to the occipital side (manual myotomy) and by placing them in prone position when they were laid down. In one patient delivered by caesarean section, the rotated head position and contracture persisted for one month, although a palpable mass did not develop. Radiographs usually demonstrated pelvic rotation toward the facial side, which was detected by increased transverse diameter of the obturator foramen on the occipital side (fig 3, right) . In 81 patients, this limitation in abduction disappeared either spontaneously or by placing the patients in the prone position. Barlow's test was positive in two neonates and in five referred infants. In four neonates, Barlow's test was negative at the newborn examination but became positive within one to three months. In 16 patients unilateral acetabular dysplasia was demonstrated radiographically at 2 to 3 months of age. In one referred infant, the hip was stable was a nxegative Barlow's test at the first visit but was dislocated with positive Barlow's test and Ortolani's sign two months later. All of these 12 patients (two with congenital, five with suspected congenital, and five with late infantile dislocation) were successfully treated by placing the neonates in a prone position or by using the Pavlik harness for infants. At 4 years of age, four patients with previously dislocated hip showed unilateral acetabular dysplasia.
(B)
Abduction contracture of the hip joint on the facial side of the turned head In 51 patients, the hip joint on the facial side was contracted in the abducted position, which was defined by tilting the gluteal fissure to the facial side in the prone position on bringing both legs together (fig 4, middle) . Five required manual stretching of the contracture in order to correct persistent pelvic tilt and resulting lumbar scoliosis as described below. (B) In 18 infantile cases, a contracture of the hip joint on the f caused a pelvic tilt to the facial s both legs were brought together, an postural scoliosis with the conve to the facial side ensued (facial ci 4, right). In four patients (22%) was still present when the child s walk, and in one it persisted until age.
(C) A double curve (thoracic occ lumbar facial) was observed radiograr 18 infants, in two of whom it was sti at 3 years of age. We observed pes calcaneovalgus exclusively on the facial side in 12 babies; it was probably due to moulding by the uterine wall ( fig 5) . Forefoot adduction or supination exclusively on the occipital side was seen in four patients. Skull deformities were slight in the newborn period but were progressively aggravated if the head turning persisted and the patients were placed in the supine position. Facial asymmetry (straight on the facial side and round on the occipital side) was seen in 36 patients.
ide when Discussion Id lumbar It has been reported that 15-20% of patients xity also with torticollis also show dysplasia or dislocaurve) (fig tion of the hip joint,8 9 and that 8-10% of those the curve with congenital dislocation of the hip show ,tarted to torticollis,8 10 mainly ipsilaterally. It has been 3 years of speculated that the aetiology of this ipsilateral coexistence and also those with plagioipital and cephaly1 is intrauterine or partly postnatal.
phically in The subjects of these reports, however, were ill present infants, and neither analyses of their neonatal condition or presentation of the fetus in utero nor comprehensive epidemiological surveys were carried out. Although congenital dislocation of the hip and torticollis are highly associated with breech presentation,3-5 14 overlooked. Of the 7103 newborns, apart from the patients with TAC syndrome, six had other congenital dislocation of the hip, which was mostly bilateral, and had a teratological, generally hypotonic or strong genetic background. The incidence of TAC syndrome in 7103 live births was 0-58%, and that of unilateral dislocation of the hip joint as a congenital postural deformity was 0-09°/O (two congenital plus four late dislocations in 7103), which represents half of the total cases of congenital dislocation of the hip in our neonates. This incidence is a third to half of that of congenital dislocation of the hip in Japan at present (0-2-03%). Improvement in maternal welfare and prenatal and postnatal education may lessen the incidence of TAC syndrome and resultant postural deformities still further. 
